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LIGHT THAT PENETRATES OPAQUE 
SUBSTANCES. 


The New York Sun on January 7 published an interest- 
ing story in a special cablegram from London, to the effect 
that Prof. Routgen, of the Wurzburg University, Vienna, 
had discovered a light which, for the purposes of photog- 
raphy, will penetrate wood, flesh and most other organic 
substances. The professor, the despatch states, has photo- 
graphed metal weights which were inclosed in a wooden 
case; also a man’s hand, showing only the bones, the flesh 
being invisible. The light used for the purpose is that 
emitted by aCrooke vacuum tube. “In contrast with the 
ordinary rays of light,” the correspondent continues, 
“these rays penetrate organic matter and other opaque 
substances just as ordinary rays penetrate glass.” The 
professor also succeeded in photographing hidden metals 
with a cloth thrown over the camera. The rays of light 
from the tube penetrated not only the wooden case con- 
taining the metals, but the fabric in front of the lens. 
Prof. Routgen is already using his discovery to photograph 
brolcen limbs and bullets in human bodies. 
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AMERICAN PROFESSORS HONORED. 


At the centenary of the Institute which was cele- 
brated in Berlin, on January 4, Prof. Henry A. Rowland, 
of Johns Hopkins’ University, Baltimore, was created an 
officer. Profs. Simon Newcomb and Alexander Agassiz 
were also honored in like manner, and Adolphus Hall was 
created a Chevalier of the Legion. All these gentlemen 
are corresponding members of the Academy of Sciences. 


DANGER SIGNALS ON THE BRIDGE. 

Undoubtedly many accidents are avoidable, especially 
on railroads, and it frequently happens that the utmost 
endeavors are not put forth to avoid an accident until after 
one has occurred. Then the managers, or those respon- 
sible, seem to realize that their plans were inadequate. It 
is not always possible, of course, to provide for every 
emergency; but the experience of the past has taught us a 
great deal, and with this experience as a guide many 
accidents can be guarded against. It is an open question 
whether the Brooklyn Bridge trustees have in the past 
profited by the long experience of other railroads. If they 
had, and they had done their whole duty, the fatal collision 
on the bridge a few weeks ago might not have occurred. 
Since then there has been a great bustle and show of 
anxiety on their part to adopt a reliable signal system in 
order to avoid such accidents in the future — all after the 
sacrifice of human life. During the past week or two 
experiments have been made, and evidently with success- 
ful results, with a telephone system by which communica- 
tion can instantly be had between any train on the road 
and the train dispatcher, and vice versa. This is good as 
far as it goes, but we think it does not completely meet the 
requirements. A system that provides for the setting of 
a danger signal in the section behind a stalled train to 
immediately warn a train on that section of the danger 
ahead is what is needed. To telephone to the dispatcher 
from a train that has stopped on the road, and then for him 
to telephone the train behind would manifestly consume 
a good deal of time; a collision might occur in the interval. 
Mr. E. B. Dunn, of the Weather Bureau in this city, has 
devised a system of signals which is better than the tele- 
phone, and which, when properly developed, would, it 
seems to us, answer the purpose very well. We give on 
another page a brief description of his plan. Such a 
system could be made entirely automatic, and there is no 
more favorable situation for the operation of an automatic 
contrivance than on the bridge. The bridge trustees should 
examine the thing carefully, and, if it has the merit that 
it seems to have, they should adopt it forthwith. 
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PRINCIPLES OF DYNAMO DESIGN. 

BY 

{Continued from page 8 .') 

Windings . — There are two general classes of winding 
with which most engineers are very familiar. They are 
the simple drum or Siemens winding and the ring or 
Gramme. Of Gramme winding but little need be said, as 
its simplicity does not necessitate lengthy explanations. 

In this type of winding there is, as a rule, one coil to 
each commutator section. There are, therefore, as many 



coils or sections on the ring as there are segments on the 
commutator. The construction of the ring does not al- 
ways require that this should be the case, however. Two 
sections on the armature may be connected to only one 
commutator segment. The Crocker and Wheeler Co. use 
a toothed ring armature, with half as many slots as there 
are commutator segments. This requires the use of two 
coils in each slot, and thus simplifies the work. Where a 
Gramme armature is used in connection with a multipolar 
field a system of cross-connecting is in vogue. This may 
be extended to the commutator instead, and thus require as 
before the ordinary connections of the Gramme without 
any additions. The inside wire of a Gramme ring is prob- 
ably inactive. It can hardly be called wasted, as its 
presence is as necessary as the end wire on a drum or, in 
fact, the connecting wires on any style of armature. 
Furthermore there are certain gains attendant upon the use 
of a ring armature which have always made it character- 
istic in practice. The taping of the armature core is 
necessary; at least its surface must be coated with an in- 



sulating compound into which the wire will not sink when 
wound. 

Stiff cotton goods well saturated with shellac and dried 
in a gentle heat, or a covering of oiled paper, will protect 
the wire wound upon the core from grounds. Stiff paper 
boiled in linseed oil and allowed to dry thoroughly will 
prove a useful substitute for tape. The coils, if wound 
upon ^ smooth core ring, are started by winding each with- 
in a given spacing and between two wooden or brass 
clamps, which limit the size of each coil. Each layer is 
shellacked and packed tightly and securely. Flabby or 
baggy winding is always a source of trouble and can 
never be remedied except by rewinding. Each section is 
filled in and separated from the next by a thin flange of 


vulcanized fibre, or any other appropriate means. When a 
toothed ring is to be wound the clamps are unnecessary, 
and the separate slots are flanged and taped in a thorough 
man^'^r to protect from grounds. Binding wires wound 
over all in either two or three bands will protect the coils 
from flying out. A strip of mica underneath the binding 
wires will insulate them from the wire beneath, and small 
strips of tin placed under them at right angles will prove 
extremely beneficial if their ends are bent over the wire 
and solder applied. 

The winding of a drum armature offers some further com- 
plications. Owing to the fact that the wire packs at the 
ends, several styles of winding are adopted for the pur- 
pose of eliminating as far as possible this difficulty. Were 
each section wound in full, layer after layer, the thickness 
of the winding at the ends would increase very rapidly as 
each section was completed. If each coil around the drum 
was one-half an inch thick and 12 coils were wound on it, 
there would be six inches of wire packed up at each end 
of the core. 

To distribute the wire so as to reduce this swelling of 
the ends, and still retain the proper number of inductors in 
each section, is accomplished in the following manner : 
The shaft which passes through the centre of the core must 
not have one entire coil wound on one side of it, for that 
would give a thickness of wire to start with equal to the 
depth of the coil ; and each coil as it is wound successively 
upon the last would in the end produce an enormous 
bunch at each extremity of the armature. By winding the 
first layer of the coil, however, upon the armature as usual, 
and winding the second layer so that its turns pass upon 
the other side of the shaft, the layers are alternated and 





BINDING WIRE FOR ARMATURE. 


only half the thickness of wire remains at the ends that 
exists in the section. 

A coil one-half an inch deep would therefore occupy at 
the ends but one-quarter of an inch of thickness; and 12 
coils one-half an inch deep, which would by the first 
method occupy a space of at least six inches at the ends, 
by this method call for little more than three inches. Al- 
lowance for insulation at the ends is necessary, as each 
layer is separated from the other by light canvas, cheese- 
cloth or something equally available. 

There are a variety of methods by which the end wind- 
ing of a drum armature is kept reduced, and of them all 
the best is undoubtedly the style adopted by Crompton and 
Swinburne, and Eickemeyer. 

The winding is either of copper strips or of separate 
coils pressed into form before use and then simply ar- 
ranged around the armature core. A square head results 
at each end of the armature, and a neat and particularly 
compact winding is the result. 

{To he continued.') 


THE NORTH CHICAGO STREET-RAILWAY 
PAYS A BIG DIVIDEND. 


A despatch from Chicago states that the directors of the 
North Chicago Street-Railway Company, on December 28, 
declared a dividend of 20 per cent, on the $5,500,000 
capital stock of the company. Ten per cent, of this, or 
$550,000, will be given as a stock bonus, and 10 per cent, 
in six per cent, debentures of the company. The directors 
also voted an increase of $550,000 in the capital stock of 
the company, for which stockholders will be allowed to 
subscribe pro rata at par. 

The stock sold on the same day on the Exchange at 
308^, and figured on a basis of 300 the stockholders get 
$3,000,000 in bonuses and rights. 
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ELECTRICAL COMMUNICATION BETWEEN 
MOVING TRAINS. 


i5 

the galvanometers would be liable to great fluctuations, 
due to the loss of current and variable connections. 


M. De La Touche, the engineer of the Western Railway 
of France, has directed attention to the following means of 
securing communication between train and train as each 
pass on their journey, the object being to preserve a given 
and suitable space between those travelling on the same 
pair of rails. The rails are, in the first instance, elec- 
trically connected, so as to insure perfect electrical con- 
tinuity, each rail, however, being maintained, as far as pos- 
sible, insulated from the other. In order to effect this the 
rails are at their point of junction electrically bonded, or 
connected together. On each engine is arranged a small 
dynamo, a (fig. i), driven from the axle of one pair of the 
wheels, as also a set of accumulators to provide the neces- 
sary current when the dynamo is still, or out^ of circuit. 



FIG. I. 

These cells, it is said, are of sufficient capacity to provide 
current for two hours, and the dynamo is of two horse- 
power. The connections are such that the dynamo, or 
the batteries, as the case may be, shall send a current to 
the rails by means of roller connections, /g, /'g, ^'4, at- 
tached to the front and rear of the locomotive. The cur- 
rent thus sent into the rail is employed to actuate certain 
apparatus in near trains, or, in conjunction with that from 
other near trains, the apparatus on the locomotive with 
which we are dealing. 



FIG. 2. 

This apparatus is termed the warning apparatus, and 
consists of two electro-magnets or coils, which, by the 
aid of levers, operate the whistle or automatic brake. 
Three galvanometers (fig. i), are placed in circuit. One, 
G, to indicate if the current is flowing ; the others, g and 
^1, to indicate to the driver if within the vicinity of dan- 
ger. The arrangement will be made clear by reference to 
the diagrams. Fig. 2 represents two trains travelling in 
the same direction ; fig. 3 two trains approaching one an- 
other. As the trains approach each other, so the current 
traversing the rails is augmented by the presence of the 



THE FLEMING ALTERNATING ARC LAMP. 


In design, workmanship and operation this lamp is 
claimed to be the best that can be produced. The mechan- 
ism has the fewest possible parts, all of which are made as 
strong as possible, consistent with proper proportioning of 
the strains. A view of the inside mechanism of the lamp 
is shown in Fig. i. 

The lamp is positive in its action, starting up on the 
normal amount of current, which prevents the flickering of 
incandescent lamps on the same circuit. It cannot over- 
feed, and will not, therefore, burn out the coil or blow 




FIG. 2 . 


the 'fuse. It will burn on any current of sufficient fre- 
quency to maintain an arc without flickering. 

The Fleming lamp is designed to burn on circuits of 
from 28 to 33 volts, and is practically noiseless in its 
operation. It is, besides, easily trimmed. 

Fig. 2 shows a Fleming lamp of rich finish. These 
lamps are made in polished brass or bronze, and are ex- 
cellently adapted for situations calling for lamps of orna- 
mental design. 

These lamps are made by the Fleming-Spence Electric 
Co., 652-660 Hudson street. New York City, and we under- 
stand they are meeting with much favor. 


FIG. 3 . 

approaching train, thereby actuating the galvanometers, 
g, and ^1, and indicating to the driver not only the direc- 
tion in which the train is approaching, but the approxi- 
mate distance it is off. It is said that a warning can thus 
be conveyed a distance of from 600 to 1,000 metres, and 
that the system is applicable to the operation of gates at 
level crossings, or signals. It is clear that such appa- 
ratus, placed on a locomotive engine, would be subject to 
very rough treatment, and we fear that the indications on 


GOT A CHANCE TO EAT A DINNER. 


The officers and directors of the Metropolitan Telephone 
and Telegraph Company held their “first annual dinner” 
last Saturday night at Madison Avenue Hotel. The affair 
was a great success and, will probably be repeated an- 
nually. 

Among those present were U. N. Bethell, general man- 
ager of the company, F. A. Baker, H, G. Bates and H. L. 
Webb. 
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DEPARTMENT OF ELEMENTARY EDUCA- 
TION. 


BY THE EDITOR. 


[^Noie. — Any one is invited to ask questions on any point that is not 
made clear in these articles. Suitable explanations will he cheer- 
fully given under the head of “ Answers to Inquiries. 

ELECTRIC BELL CIRCUITS. 


{Continued from Page 6.) 

The wiring of a finished building requires different treat- 
ment. The wires may be run perpendicularly between the 
walls, by dropping them from the higher point to the lower 
one and fishing for the dangling ends through the proposed 
outlet. They cannot be run horizontally in that way, of 
course, unless the flooring or baseboard is removed for the 
purpose. The Ashing method is uncertain, however, and 
unless there is objection the wires are usually run along 
the baseboards, and around window and door-casings, on 
the outside surfaces. When wires are run in this way 
tacks must always be used to make a neat job, and to 
keep the wires in the grooves, which usually form a fea- 
ture of decoration of woodwork. The object is, of course, 
to render the wires as unnoticeable as possible,. 

In order that the reader may understand how to instal a 
simple bell circuit, let us assume that it is desired to ring a 
bell by a push-button at the front door. The push-button 
is usually placed on the right-hand door casing. The bell 
should be so located that it can be heard in any part of the 
house. Generally it is placed at the end of the hall near- 
est to the kitchen, where the servants can surely hear it ; 
or it may be placed in the kitchen. In any event it should 
be placed near the top of a door or window casing, or on 
the wall, if more convenient. It should be located high 
up, out of the way, as it very rarely requires any attention. 

“ Where shall the battery be placed?” is the next ques- 
tion to settle. It is important that it should be in a dry 
place, and, if possible, where it will not be subject to ex- 
treme heat or cold. But have it in a dry place, at all 
events. 

It is needless to say that the battery should be out of the 
way. The cellar is a good place, if it is dry, and a good 
plan is to nail two or three boards to the floor beams at 
the most convenient place in the cellar. These boards 
form a shelf on which the battery cells may be placed, 
the space between the shelf and the flooring above being 
sufficient to accommodate the battery ; such space cannot 
be used for anything else, and is excellent for battery pur- 
poses, providing the location is otherwise favorable. The 
battery in such a place is readily accessible and at the same 
time entirely out of the way. 

Batteries are frequently placed in closets, on shelves and 
on the floor, but there are objections to such locations, and 
if it is possible to And a more appropriate place for the 
battery it should be done. 

Of course an inflexible rule cannot be laid down for all 
cases ; the course to be pursued in each must necessarily 
be determined by the existing conditions, keeping in view, 
however, the objects above referred to. 

Having located the places for push-button, bell and bat- 
tery, let us proceed to run the wires, starting, say, from 
the battery. 

We will assume that we are to run a short, simple cir- 
cuit, with one bell, on push-button and, say, two cells of 
battery. Such a circuit is planned in detail in Fig. i. 
This diagram is very complete and illustrates many points, 
and we shall see as we proceed. 

There being two cells of battery, one cell must be con- 
nected to the other in a certain way. The positive (car- 
bon) pole of one cell must be connected to the negative 
(zinc) pole of the other by a short piece of wire. This 
connection between the two cells leaves the negative pole 
of the first cell and the positive of the second to be con- 
nected with the wires running to the bell and push-button. 

In connecting up a battery it makes no difference 
whether the positive or negative pole is on the bell side 
or the push-button side — the current will flow either way; 


the only thing to provide is a positive pole and a negative 
pole for the reception of the main wires. 

In case of more than two cells the same rule is fol- 
lowed in connecting the separate cells to form one bat- 
tery; that is, connecting the zinc of the first to the positive 
of the second, the negative of the second to the positive 
of the third, the negative of the third to the positive of the 
fourth, and so on to the last cell. 

In the diagram the positive pole of cell A is connected 
to the negative of cell B. 

Now, starting from the positive of cell B, let us run our 
first wire, which in this case is to one of the push-button 
connections. In starting to run this wire the battery end 
must be bared of insulation and cleaned, in the same man- 
ner. as before, and connected firmly to the carbon of cell 
B. The proper length of wire may be cut off from the 
bundle to facilitate handling. The wire is then led to the 
push-button, being tacked in place whenever possible, 
every few feet. The end of the wire is then bared and 
cleaned and connected to one “ terminal ” of the push- 
button, by twisting it around the screw and tightening the 
screw. 

Now connect the first end of another length of wire (to 
run from the push-button to the bell, with the other terminal 
of the push-button and lay the wire to the bell, the end 
being connected firmly to one binding-post. 

From the other binding-post of the bell run a wire to the 
zinc pole of cell A, and after having made all the con- 



nections good and firm the circuit is all ready for opera- 
tion. 

In most cases the wires can be run close together and 
parallel to each other for a greater part of their length. 

Having thus outlined a bell circuit, let us consider what 
actions take place when we close the push-button. The 
current starts from the -f- (positive) pole of cell B and 
flows to the push button, and, assuming that the push is 
closed (at the point X) the current flows on past binding- 
post b through the closed contact points y, through the 
hammer rod to the magnets, around the magnets m' and 
m, past binding-post b to the — (negative) pole of cell A) 
thence through the liquid of that cell to the ^ pole, thence 
by the short wire to the — pole of cell B, thence through, 
the liquid of that cell to the starting-point. The moment 
the current is turned on by closing the push-button the 
magnet cores c and c' become magnetic and attract the 
“ armature,” a, towards them. This attraction causes a 
separation of the contact points at y, thus interrupting the 
flow of current. When the current stops the magnetism 
of the cores ceases and the armature, being no longer at- 
tracted, flies back, again closing the contact points y. This 
re-establishes the current ; the cores again become mag- 
netic; the armature is drawn towards them and the circuit 
is again broken at y, only to be closed again by the return 
of the armature to its original position after the magnetic 
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attraction has ceased. This cycle of operations is repeated 
very rapidly, which causes the vibration of the hammer 
against the bell, and in this way producing the rattling 
noise peculiar to electric bells. Of course, when there is 
no pressure on the push-button no current reaches the 
bell, therefore there is no ringing, but so long as the push- 
button is kept closed the bell will vibrate. The course of 
the current throughout the circuit is indicated by the ar- 
rows. 


ANSWERS TO INQUIRIES. 


[Note. — This column is open to any of our readers who desire special 
information on any subject. In case we cannot give the desired 
information ourselves the inquiry will he published, in order to 
elicit a reply from some one of our readers. These answers will 
be published in due course. 

The full names of our correspondents will not be published, hut 
for the purpose of identification their initials or other mark of 
identity will he substituted therefor. 

Each question will be numbered for the purpose of ready refer- 
ence. 

All are invited to make free and liberal use of this column.] 


1. —Who is the original inventor of the dynamo? L. 
W. T. , New York. 

A. As far as known Pixii was the first to construct a 
dynamo electric machine. This was in 1833. The cur- 
rents obtained were alternating. Saxton and Clarke are 
also among the earliest investigators. All dynamos a*re, 
however, based upon the discovery by Faraday, in 1831, 
of the laws of electro-magnetic induction. 

2. — Does magnetism exert any physical effect upon a 
bar magnet? H., Troy, N. Y. 

A. — Yes ; the bar is slightly lengthened by the action of 
the magnetism. Experiments made by Joule showed that 
a bar increased in length oVuir length when mag- 

netized to its maximum. 

3. — What is the cause of the peculiar odor around elec- 
tric machines, coils and some dynamos ? R. L. G., 
Brooklyn. 

A. — You probably refer to the ozone that is produced. 
It is a modified form of oxygen gas, but is more chemi- 
cally active and denser than oxygen. Ozone is a power- 
ful bleaching and disinfecting agent. 

4. — There is a way of rearranging the connections of a 
bell so that it will strike only once when the push-button 
is closed, instead of vibrating. Will you please tell how 
this is done and oblige? W. H., New York. 

— Starting from the binding- posts on the bell, one wire 
runs to and around the magnets, then to the hammer-rod, 
or frame. The other binding-post is connected with the 
contact point of the bell. Now if you disconnect this wire 
from the contact point and connect it with the hammer 
rod, you will have a “single stroke” bell. You need 
not disturb the regular connections at the back of the bell. 
Just run an extra short piece of wire (insulated) from the 
binding-post last referred to to the hammer rod. 

5. — In your article on Bells in last wreck’s issue you 
advise using plenty of battery. I have found by experi- 
ence that a large battery seems to cause heavy sparking 
at the contact points of the bell. What is the cause of 
that? R., Buffalo. 

A. — You use too much battery. The sparking is caused 
by the self-induction of the magnets of the bell. Reduce 
your current but provide enough to operate the bell 
promptly and actively. There is a “just right ” point that 
can be determined by a little experience. 

6. — What substance is the best conductor of electricity? 
R. H. G.. — Brooklyn. 

A. — Annealed silver. All other resistances are com- 
pared with it. 


Mr. Newton Harrison, instructor of the New York Class 
of the National School of Electricity, was presented with a 
handsome diamond scarf-pin by his class, on December 
30, as a token of their appreciation of his ability and 
courtesy. 


E. P. GLEASON MFG. CO. 


The new catalogue of the E. P. Gleason Manufacturing 
Company, New York, reveals some interesting and useful 
novelties. 

For advertising and other similar purposes the incandes- 
cent reflecting letters, of which the accompanying illustra- 
tion of the letter G (Fig. i) is an example, have many ex- 
cellent points. 

The effect produced by this style of letter is much greater 
than that from any other style of letter, and only one- half 



FIG, I. 


the number of lamps is required to produce this result. The 
saving in current and cost of lamps is therefore one-half. 

These letters are made of metal and lined with silvered, 
corrugated glass, which gives a great many reflecting 
surfaces. The letters are thirty inches high and are fitted 
for Edison lamps. 

The insulating joint (Fig. 2) has been approved by all 
the Boards of Fire Underwriters and is very extensively 
used in electric installations. The metallic parts are made 




of composition brass, mica insulation being used. This 
joint is designed for combination fixtures, and is armored, 
the upper nipple being insulated from the lower one. 

The Safety-Bug Cut-Out (Fig. 3) is the smallest covered 
bug made. It has a porcelain cover, and is a reliable little 

device, • , * • 

The Gleason catalogue is very complete, and contains 
illustrations of a great variety of electrical appliances. 
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PRACTICAL EXPERIENCE WITH STORAGE 
BATTERIES IN CENTRAL STATIONS.* 


BY C. L. EDGAR. 

To those interested in selling electricity it is a source of 
great satisfaction that the storage-battery discussion has, 
within the past few months, especially in America, taken 
on an entirely new phase. It has become a question of 
use and not of manufacture. 

For years we have all watched with great interest the 
various types of batteries put upon the market. We have 
discussed their value, at first confining ourselves as to 
whether they would work at all, and in later years broad- 
ening out the discussion as to how well they would work. 
We have watched the various companies interested in the 
manufacture of storage batteries fight one another in the 
courts, and we have wondered if it were ever to be possi- 
ble to obtain a battery which did not infringe some one 
else’s patent. 

Until very recently it has not been possible to discuss 
from the standpoint of experience the economic merits of 
storage batteries, and it is particularly satisfactory to us to 
note that the discussion seems to have drifted away from 
the manufacturer to the user. To-night I am going to as- 
sume, at least for the purpose of this communication, that 
these perplexing questions have all been answered, and 
that we are finally on a par with our neighbors across the 
water, prepared to discuss the advantages of a commercial 
storage battery found ready to our hand. 

Whatever may be the facts as to the existence of a com- 
mercial battery, some of us have purchased and are oper- 
ating batteries which we consider satisfactory, and I 
will leave that part of the discussion to others, confining 
rnyself exclusively to their uses in an Edison system of 
circulation and distribution for lighting and power pur- 
poses in thickly settled communities. As it appears to 
me, their uses can be classed under four p-reat heads, as 
follows ; 

1st. To carry the peak of the load at maximum hours. 
2nd. To carry the entire load at minimum hours. 

3rd. To act as an equalizer or reservoir. 

4th. For the equipment of annex stations. 

There are many other special uses for batteries which 
can be classed under one of these heads. 

First, to carry the peak of the load. In all systems of 
lighting, whether by gas or by electricity, there is a con- 
siderable portion of the connected load which is used only 
for two hours per day during the three or four months in 
winter. We have all of us, at various times, very ear- 
nestly discussed the probability of being able to widen out 
this peak, as it is commonly known, and numerous 
schemes have been devised by which it has been made 
more or less of a hardship for customers to use their light 
at this time, special concessions being made at all other 
hours of the day or night. It does not seem to me that 
any of these will avail. We cannot get around the fact 
that there are, in every large city, hundreds of stores 
which close up at six o'clock at night. The only need 
which they have for light is after it becomes dark. In 
this section of the country darkness comes on about 4 130 
in mid-winter, and these stores are bound to burn their 
light from 4.30 to six o’clock, and have no need of it at any 
other time. These are facts which are entirely outside of 
the question of electric lighting, and nothing which we 
can do will change them. 

It inatters not whether the company has a large motor 
load in the daytime or a large city contract at night. 
These are simply going to change the height of the curve 
at those hours. They are not going to alter the special 
shape of the curve due to the hour and a half of darkness 
during the business day. 

This particular peak will be in some cases a much 
larger percentage of the total maximum output of the sta- 
tion than in others, but I think it is safe to assume that it 


* Topical communication presented to the Meeting of the American Institute 
of Electrical Engineers, New York and Chicago, November 20, 1895. 


is likely to vary only between one-third and one-half of the 
total. In the case of the company with which I am con- 
nected, we have found that if we divide our maximum 
load of the year into two parts, the upper half exists only 
for about two hours under ordinary circumstances and 
four hours under exceptional circumstances for the five 
winter months. 

Computing the kilowatts in these two halves, we find 
that the lower half contains 90 per cent, of the k. w. hours 
manufactured, whereas the upper half contains only about 
10 per cent. This would prove the position taken by 
some engineers that if an extremely large station was to be 
constructed, it would probably pay to equip it with two 
types of apparatus — 50 per cent, to be of the best econ- 
omy and most expensive class known to the art. This to 
do the 90 per cent, of the work. The other 50 per cent, 
to consist of crude, cheap, uneconomic but reliable appa- 
ratus, to do the 10 per cent, of the work. The saving in 
interest on the lesser investment in the second class would 
be much greater than the extra cost of running this half, 
due to its poor economy. 

In our particular case we find ourselves in precisely this 
position. Our company installed in years past about 4,000 
H. P. of high speed, belted, bipolar apparatus, reliable but 
of poor economy. Some three years ago it changed to 
the other extreme and commenced to equip with the high- 
est priced and most economical apparatus to be found in 
the market, and today there is about 4,000 H. P. of this 
apparatus in use. 

The data which we have for 1894 and 1895 proves the 
statenient which I have just made. Ninety per cent, of 
our kilowatts have been manufactured by the vertical, 
triple expansion, multipolar units, and yet the total ca- 
pacity of this apparatus is not over 50 per cent, of our 
maximum output for the winter. 

The application of the storage battery to these con- 
ditions is obvious. What we need and what all com- 
panies under generally like circumstances need, is a piece 
of apparatus capable of doing two hours' work per day 
which is cheap, and which has fair economy. If storage 
batteries could be used under no other circumstances than 
these, it is, perhaps, somewhat doubtful whether it would 
pay to install them, but yet I am inclined to think that 
considering their first cost and the efficiency which we 
can obtain from them, it could be fairly proved that it 
would pay to use them rather than what I have designated 
as the cheap type of apparatus. 

At the time our first battery was purchased, our standard 
unit was 650 H. P. We therefore called for a battery of 
650 H. P. capacity for two hours. We eventually, under 
stress of circumstances, reduced this to one and a half 
hours, and found that it cost considerably less than a first- 
class steam plant. 

As all apparatus has to be installed for the express pur- 
pose of taking care of the maximum load, it seemed to us 
very clear that if we could save in our first investment by 
installing storage batteries which cost less than a steam 
plant, vve were going to be able to do a given amount of 
work with a less amount of capital by this means than by 
any other. We thus decided to install a battery to take 
care of the peak, even it we obtained no other advantaee 
from it. 

Second, to carry the entire load at minimum hours — I 
think that the nature of the load curve in America is against 
the use of batteries for this purpose to anything like the 
same extent as abroad. With us there is only about six 
hours of rninimum load, whereas, owing to the lack of 
motor business in Europe, the minimum there extends 
some days from midnight until three o’clock in the after- 
noon. Our minimum is so short that we are not able to 
save one shift of men nor are we able to save much in the 
fixed boiler room expenses from drawing the fires, banking 
the boilers, or any of the various other expedients used 
when the plant is not in operation. 

{To he Continued.') 


— Magnetism in iron and steel is quickly destroyed by 
heat. 
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DEATH OF COL. THOMAS W. KNOX. 


Thomas W. Knox, the well-known author, died in New 
York on January 6, of Bright’s disease. He was 65 years 
of age. 

Col. Knox was a member of the expedition sent out 
many years ago by an American Company to build an 
overland telegraph line through Siberia. During this 
journey he travelled 3600 miles in sledges and 1400 in 
wagons, and in 1870 he described the trip in a book en- 
titled “Overland Through Asia.” In 1875 he went to Ire- 
land and telegraphed to America the score of the inter- 
national rifle match at Dollymount by means of an inven- 
tion of his own, indicating by the use of the Morse code 
the spot in which each bullet struck the target. This he 
developed into a system of topographical telegraphy, 
which he sold to the Government for the transmission of 
weather maps. 


TELEPHONES ON BROOKLYN BRIDGE 

CARS. 


The Brooklyn Bridge officials experimented a few days 
ago with a telephone system connecting a moving train 
and the office of Train Despatcher Prince at the Brooklyn 
end of the structure. A conversation was carried on all 
the way over, and the train was stopped within fourteen 
seconds after Mr. Prince had ordered a danger signal 
hoisted. Superintendent Martin was favorably impressed 
with the results. 


COPPER TELEGRAPH WIRES. 


The Western Union Telegraph Company during the 
year ending June, 1895, added over 10,000 miles of copper 
wire to its extensive plant. The total wire mileage added 
was 11,859. The company has adopted the policy of re- 
placing all defective iron wires with copper, the intention 
being to use that metal alone on all the principal lines 
hereafter. The advantages of saving in weight, increased 
capacity for electrical transmission and diminished liability 
to interruption from atmospheric conditions, are sufficient 
to make the copper wires more economical in the end, 
notwithstanding their greater first cost. The decision has 
been assisted, also, by the fact that the improvements in 
processes for drawing copper wire has enabled makers to 
furnish material well adapted for telegraphic use. The 
size of copper used for telegraph wires is generally No. 9 
or 10 B. and S., weighing about 199 lbs. to the mile. This 
would require, for 10,000 miles, about 760 long tons of 
copper. 

IMPROVED ELECTRIC SIGNAL FOR RAIL- 
ROADS. 


Mr. E. B. Dunn, chief of the Weather Bureau in New 
York City, has devised a system of electric signals for the 
purpose of preventing rear-end collisions on railroads. 
The idea suggested itself to him after the recent collision 
on the Brooklyn Bridge, and the plan has been submitted 
to the Bridge Trustees. We understand that they regard 
it with much favor. 

Mr. Dunn’s system is described as follows: A railroad is 
divided into sections, the length of the sections being de- 
termined by the conditions of emergency, liability to dan- 
ger, etc. A series of wires, or a wire cable containing the 
necessary number of wires, is run along the telegraph poles 
and connected with the dispatcher’s office. A box con- 
taining a switch and push-buttons is placed on each, or as 
many poles as may be found necessary, the apparatus to 
be used as follows : In case of a stop from any cause, or 
an accident, or when for any reason a train cannot leave 
on schedule time, a trainman goes to the nearest telegraph 
pole box, turns the switch, which lights up a line of red 
signal lights (also placed upon the poles) over the rear 
section, thus notifying the train following that the track 
ahead is not clear. A trainman of the second train repeats 
the operation on his section, which sets the signals on the 


section back of him, and thus the third train would be 
brought to a stop ; the fourth, fifth and succeeding trains 
being notified and stopped in the same manner. 

As soon as the first train is ready to resume its journey 
the trainman turns the switch back to its original position, 
and in so doing extinguishes the lights back of him, which 
indicates to the train behind that the road is again clear. 
All of the other section lights are extinguished in the same 
way and then the entire road is clear. 

_ In connection with the turning of the switch to set the 
signal lights there is a wire running to the train dispatcher’s 
office. By pressing a button in the pole signal boxes an 
indicator drop in the dispatcher’s office notifies him that 
the train on section i, 2, 3, etc., as the case may be, has 
been brought to a stop, and by pressing a second button 
in the same box a red light is shown in the dispatcher's 
office indicating that an accident has occurred — the red 
light being used for such emergencies only. 


MR. STERNE’S TELEPHONE. 


The temporary injunction which Simon Sterne obtained 
a year ago preventing the Metropolitan Telephone and 
Telegraph Company from removing the telephone from his 
office at 56 Beaver street has been made permanent by 
Justice Ingraham, of the Supreme Court, pending the action 
brought by Sterne for the same relief. He is required to 
give a bond to secure the company from loss of rents and 
damage, if it should ultimately be decided in the action 
that he was not entitled to the injunction. 

The case is a test case, and mainly turned on whether 
the company has the right to fix rates arbitrarily, or 
whether it is a common carrier which must take business 
at such rates as the courts, in the absence of legislative 
direction, shall hold to be reasonable. Until October, 
1894, Sterne had a telephone service at I125 a year, but in 
that month he and other subscribers were notified that 
owing to improvements in the service they must call and 
make new contracts for $240 a year. The company was 
to put in certain new improvements, notably the button 
arrangement, which was to cut off metallic induction. It 
was urged that the underground wiring had cost the com- 
pany I3, 000, coo, and that it had resulted in better service. 
The company contended that its new rates were reason- 
able, and that in any event the courts could not say what 
it should charge its own customers, as it was a matter of 
private contract. 

Mr. Sterne disregarded the threats of the company to 
remove his old telephone unless he signed a contract for 
the higher rates. He said that his old telephone was good 
enough for him. When the company finally set a day for 
him to sign or have the telephone removed he procured 
the temporary injunction from Justice O’Brien. Owing to 
the importance of the case it was argued very fully last 
February, and Justice Ingraham had since then reserved 
decision, having to wait a large part of the time for briefs 
of the counsel. 


THE USE OF STORAGE BATTERIES IN 
ELECTRIC LIGHTING.* 


BY DR. FRANCIS B. CROCKER. 


{Concluded from Page 9.) 

4. Accumulators to aid in carrying the maximum load . — 
If accumulators are substituted for a certain portion of the 
dynamo capacity, the question arises whether the substitu- 
tion secures any advantage. In regard to first cost, authori- 
ties differ widely. These discrepancies probably arise from 
the confusion between k. w. and k. w. hour of output. 
Most accumulators have a normal time of discharge of 
about 10 hours, hence the cost per k. w. hour is only one- 
tenth of the cost per k. w. of output, and this would, of 
course, vary with any change in the time of discharge. In 
many cases it is specious and leads to mistakes to speak 
of K. w. hours, to appreciate which fact we have only to 
realize that the k. w. hour capacity of a dynamo is almost 
infinite, since it might run for twenty years. The actual 
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K.w. of output, or in short, how many lamps can be simul- 
taneously fed, is the question in electric lighting. More- 
over, in most cases, the time of discharge of an accumula- 
tor is unnecessarily long, and this is particularly true when 
it is used to help carry the heavy load, which usually lasts 
only one or two hours. In this case the remaining hours 
of available discharge are of little or no use. If it be at- 
tempted to discharge more rapidly, both the capacity and 
efficiency are reduced, and in many types the condition 
and very life of the battery are injuriously affected by a 
high rate of discharge. What is needed for the maximum 
load or “peak of the load diagram” is an accumulator with 
a normal time of discharge of two or three hours and hav- 
ing a correspondingly smaller first cost, bulk and weight, 
that is, about one-quarter of those of the ordinary forms 
of battery, but certain types of cell are capable of dis- 
charging at this rate. It is evident that the time of charg- 
ing need not be made as short as that of discharging, if 
it happens to be more convenient to charge less rapidly. 

The use of accumulators to enable the machinery to be 
stopped, which is a case already discussed, usually de- 
mands a time of discharge of from lo to 14 hours, which 
agrees quite well with the normal discharge rate of the 
ordinary forms of battery, but even then the time is un- 
necessarily long, since the average rate ot discharge 
would rarely exceed one-half of the maximum rate. Con- 
sequently the battery would either be incompletely dis- 
charged or the rate would have to be made excessive at 
certain times. 

5. Accumulators to maintain uniform load on the engines. 
— Steam engines are very inefficient at light loads. This 
inefficiency, in fact, is one of the chief sources of loss in 
an electric lighting plant, and the principal object of the 
engineer who designs and operates a station should be to 
reduce this waste to a minimum. The accumulator is the 
most important means of accomplishing this result, al- 
though there are other methods, such as gas, thermal (hot 
water) and steam storage, all of which have been carefully 
compared by Mr. Nelson W. Perry, in a paper before the 
National Electric Light Association, February, 1895, “Stor- 
age of Energy Essential to Economy of Working Central 
Stations.” Judicious selection of the number and sizes of 
the engines would enable them to be worked at a consider- 
able fraction of their full capacity nearly all of the time, 
and it would seem that the same care that would be re- 
quired to manage the battery might enable this to be ac- 
complished. Nevertheless the accumulator gives more 
flexibility to the plant, and where introduced it often seems 
to considerably increase the economy of the engines by 
making their load more uniform and nearer their full 
capacity. According to the figures given by Mr. Perry 
in the paper cited above, an electrical horse-power 
costs $48.68 per annum when developed steadily, and 
costs $117. 78 per annum with a variable load similar to 
that of an electric light station, that is, the latter costs 
about 2.4 times as much as the former. This ratio seems 
very high, but is borne out by statfstics, which give a 
very large coal consumption for most electric light sta- 
tions. 

Under these circumstances, almost any method of mak- 
ing the engine loads more uniform should increase the 
economy of working. Doubtless an accumulator would ben- 
efit any plant in which an engine runs for any consider- 
able portion of the time at less than half of its full power. 

If a plant is so small that it contains only one engine, it 
may be necessary to run it a great deal of the time far 
below its full load. But even with two engines it is gen- 
erally possible to select the sizes so that the smaller one 
runs economically during the periods of light load, the 
larger one alone is suited to medium loads, and both are 
used for the maximum output, the times during which any 
engine is very much underloaded being very short. With 
a greater number of units it becomes still easier to prop- 
erly apportion the load, and when there are five or more 
engines, as is usually the case in large stations, the loss 
from this cause should be trifling. To be sure the waste 
of energy which occurs from using boilers for variable 
loads still remains, but according to the figures given by 


Mr. Perry this is less than that due to the engines, and gen- 
eral experience shows this to be true. 

6. Accumulators used as transformers. — If the cells of 
a battery are arranged in series while being charged, and 
in parallel for discharging, a high-voltage current will be 
required for charging and a low-voltage cnrrent will be 
given out. The total amount of energy measured in watts 
is the same, minus the loss of 15 or 20 per cent, which 
always occurs in accumulators. The result is similar to 
that obtained by an alternating current transformer or 
motor dynamo. Such a method of transformation of po- 
tential might be employed in connection with long dis- 
tance transmission of energy, the current being sent over 
the line at high voltage and converted to low voltage by 
accumulators for local distribution. For potentials of sev- 
eral thousand volts,which are commonly employed in trans- 
mitting long distances, the number of cells required would 
be so great as to make this of doubtful practicability com- 
pared with the ordinary stationary or rotary transformers, 
but it would give uniformity in load and other advantages 
which may be secured by the storage of energy. 

7. A ccurnlators used for subdividing voltage. — This applica- 
tion is similar in principle to the preceding. The most im- 
portant practical case is that in which a dynamo of 220 volts 
charges a battery of corresponding potential, a three-wire 
system being supplied from the battery, the neutral wire 
of which is connected to the middle point of the battery. 
This arrangement avoids the necessity of running two 
dynamos and allows the battery to be placed in a sub- 
station near the districts to be supplied, so that it is only 
necessary to run two conductors to that point instead of 
three. The same principle may be applied to the five-wire 
system. 

8. Accumulator sub-stations. — The plan of installing bat- 
tery plants at local centres which are charged from the 
main station, enables some of the conductors to be saved 
in a three or five-wire system, as already stated. It also 
makes it possible to reduce the size of these conductors, 
because the current which flows over them can be kept 
practically constant, so that it is not necessary to have them 
large enough to carry the maximum current consumed by 
the lamps, which may be several tines the average value. 
This, of course, gives the same steady load on the gen- 
erating machinery as if the battery were located near it. 

The batteries at the various sub-stations may be con- 
nected and charged in series or in parallel. The former 
plan is similar to case 6, and would require far less cop- 
per in the conductors, since the voltage is multiplied by 
the number of batteries in series and the current is the 
same as for a single battery. On the other hand, this high 
difference of potential would exist between the first and 
the last batteries of the series, and if either of them be- 
came grounded, any person connected to the earth and 
touching a wire supplied by the other battery would re- 
ceive a shock due to the total voltage.' This would de- 
mand that the maximum difference of potential should not 
exceed 500 volts, or, in other words, four batteries of no 
to 125 volts each might be charged in series and could be 
connected to the lamp circuits at the same time. This 
would practically amount to a five-wire system using 
accumulators to subdivide the potential, as explained in 
case 7. If the batteries were entirely disconnected from 
the lamp circuits while being charged, the latter would be 
free from danger of the high pressure, which might there- 
fore be 1,000 or 2,000 volts if desired, the batteries being 
charged during the day and supplying the lamps at night. 
For continuous working, two batteries would be necessary. 
Accumulator sub-stations not only save copper in the 
feeders but also reduce the cost of, and lost voltage in the 
distributing conductors, because the batteries can be placed 
near the lamps to be supplied with current. 

9. Accumulators used for two or more of the above-named 
purposes . — Each of the different uses of the storage bat- 
tery has been considered separately to avoid the con- 
fusion with which this subject is often beset, but as a mat- 
ter of fact the employment of the accumulator for several 
of these purposes is the most common practice. By thus 
combining these different applications the plant may be 
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rendered not only more economical but also much more 
flexible. For example, the battery may be utilized to help 
out the generating machinery at times of heavy load or 
when the latter is partially or wholly disabled. It often 
happens that it is difficult to produce or maintain sufficient 
steam pressure, owing to poor draught or other circum- 
stances, in which event a battery enables the boilers to be 
temporarily relieved of some or all of the drain upon them 
while the pressure is being raised to the proper point. It 
may also be necessary or desirable to shut down the ma- 
chinery, or a portion @f it, for a few minutes to make some 
repair, adjustment or change of arrangement, connection, 
etc. 

It is also possible to feed some of the circuits from the 
battery, while the others may be supplied at a higher or 
lower voltage by the machinery. In these and many 
other ways an accumulator may be a very convenient ad- 
junct to an electric-lighting system. The fact that it is so 
radically different from the machinery in its nature and 
action makes it very unlikely that the entire plant will be 
crippled at any one time, since the two sources of current 
are not exposed to the same dangers. An accident to the 
steam-piping, for instance, might shut down all the ma- 
chinery, but it probably would not affect the battery, and 
vice versa an accident to the latter is not likely to extend 
to the former. 


LEASE RATIFIED. 

The lease of the Eighth avenue street-railway to the 
Metropolitan Traction Company, New York, has been 
ratified. It is for 99 years from January i, 1896, at an 
annual rental of 1215,000 in gold, payable quarterly. The 
lessees also agree to expend $1,000,000 in substituting 
other motive power than horses and in improving the 
equipment. In regard to the change of motive power Mr. 
H. H. Vreeland said : 

“Our series of experiments on the Lenox avenue road 
are finished so far as the electricity is concerned. We 
know now exactly what we can do with the underground 
trolley. But we are looking forward to some mechanical 
changes in the conduits and the slots, as we do not know ex- 
actly what effect cold weather will have on our roadway. 
This we expect to find out this winter. In the early spring 
we shall push forward the construction of the 23d street 
underground trolley, which is now partly constructed, and 
embody in that all the improvements suggested by our 
experience in Lenox avenue this winter. Next, we shall 
put the underground trolley in Sixth avenue, and I may 
say that the plans for that work are practically complete. 
After that we shall go to work on Eighth avenue." 


THE AMERICAN ELECTRICAL WORKS. 


The Evening Telegram, Providence, R. I., on December 
21, 1895, issued a beautifully illustrated number, giving a 
history of industrial Providence. Among the large interests 
described the American Electrical Works is given promi- 
nence. The Phillipsdale Works are excellently illustrated, 
and the various plants occupied by the company at 
different periods are also shown. The features of Messrs. 
Phillips, Sawyer, Hathaway and Remington are repro- 
duced very nicely. 


THE TECHNICAL JOURNAL. 


The first number of The Technical Journal, New York, 
made its appearance last week. This new paper is to be 
published bi-monthly at 248 East 78th street. New York. 
Mr. Max Loewenthal is the editor ; Meyer Cushner, asso- 
ciate editor, and Meyer S. Blumberg, business manager. 
The Technical Journal has been adopted as the official 
organ of “The Alumni Association of the Hebrew Tech- 
nical Institute,” and the principal object of its existence is 
the diffusion of general culture in art and science. 


A. S. R. A. — We have received a copy of the minutes of 
the 14th annual meeting of the American Street-Railway 
Association, which was held in Montreal last October. 


|lew MK jlOlGS. 

Mr. Frederick Pearce, 79 John street, has obtained pos- 
session of the entire building at that number and is estab- 
lishing his office and salesrooms one floor lower down. 
He is putting in new show-cases and other fixtures, and 
when his plans have been completed he will have one of 
the finest establishments in the country. 

W. P. Freeman has moved to 106 and 108 Liberty street, 
city, where he has placed a line of fine machinery for ex- 
perimental work. 

The Barriett Armature Winding Co., 78 and 80 Cortlandt 
street, city, makes a specialty of winding armatures of all 
makes and sizes. The company is doing a good business 
in this line. 



Lexington, Ky. — The erection of an electric light plant 
is being considered by the city. Address the mayor. 

Baltimore, Md. — The Edison Electric Illuminating Co. 
will enlarge the plant of the former Maryland Electric Co., 
and will also erect another plant of the same capacity.' 

Washington, D. C. — A building permit was taken out by 
Mr. F. L. Loring, of New York, for the erection of a store 
and office building at 1327 F Street, Northwest, to cost 
$25,000. 

Canandaigua, N. Y. — Canandaigua people are moving for 
a new opera house with a seating capacity of 1,000, to 
cost about $15,000. 

New York City. — George H. Anderson will erect a seven- 
story brick office building at 508 Broome Street. Architect, 
A. F. Leicht, 97 Cedar Street. 

New York City. — J. B. McElfatrick, 1402 Broadway, has 
prepared plans for a five-story brick theatre building to be 
erected at Lexington Avenue. and 42d Street, for Robert 
and Ogden Goelet. Estimated cost, $170,000. 

Detroit, Mich. — Plans and specifications are being pre- 
pared for the erection of a $75,000 armory by the Detroit 
Light Board. 

Greenville, N. C. — The Greenville Electric Light Co., 
of which S. C. Hamilton, jr., is manager, is in the market 
for an electric light plant of 35 arc and 400 incandescent 
lights. 

Albany, N. Y. — The granting of the franchise for the 
electric road to Greenbush has been postponed for at least 
two weeks, when applications will again be advertised. 

Charleston, W. Ya. — The Charleston Street Railway 
will erect an electric power plant. 

New York City. — The Bohemian Benevolent Literary 
Association is to have a new club-house on 73d street, near 
First avenue. The building will have five stories and will 
cost about $125,000. Plans were prepared by Architect 
William C. Frohne. 

Union, S. C. — The mayor can give information concern- 
ing the issuance of $40,000 worth of bonds to be used in 
erection of electric light plant. 

Kansas City, Mo. — A five-story building, to cost $60,000 
or more, will be erected by J. C. Rogers, of Wamego, 
Kan. He contemplates putting in an electric light plant, 
etc. 
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St. Louis, Mo. — An electric power plant will be erected 
by the Central Railway Company. Address Wm. S. Long. 

Prosperity, S. C. — The Prosperity Cotton Mill Co. wants 
bids for an 8o-arc-light electric plant, boilers, engines, etc. 

Somerville, Tenn. — A. J. Rooks is in the market for 
storage batteries to light up a good-sized building with 
electricity. 

Brooklyn, N. Y. — The old Smith Mansion, on Smith 
Street, now occupied by the New York and New Jersey 
Telephone Co., is to give place to a new structure, to cost 
in the neighborhood of $150,000, and will be eight stories 
in height. 

New York City. — F. Nordselk will erect an eight or ten- 
story office building, to cost $350,000, on the south side of 
Rector Street. Architect Wm. B. Tuthill, 287 Fourth Ave- 
nue, prepared the plans. 

Columbus, Ga. — About $50,000 will be expended by the 
Columbus Railroad Company to enlarge its plant. 

Dublin, Ga. — An election will be held January 12 for an 
electric light plant and water-works. $25,000 worth of 
bonds proposed. Address the mayor. 

Baltimore, Md. — The construction of conduit systems for 
underground wires is being contemplated by the city. W. 
S. Hill, Jr., is engineer of the subway commission. Ad- 
dress Alcaeus Hooper, mayor. 

Philadelphia, Pa. — Vandergrift & Jacobs, 1404 S. Penn 
square, will probably buy seven enclosed motor cars 
with double equipment for the trolley they are building in 
Charleston, W. Va. 

Alexandria, L\. — Bids will soon be advertised by the 
city for a 50-K.W. alternating dynamo, etc. Address A. 
C. Jones, superintendent electric light plant. 

Gainesville, Fla. — New or second-hand plant of 40 
2000-c. p. arc and 1000 i6-c. p. incandescent lights is 
wanted by Gainesville Electric Co., Box C. 

New York City. — D. Altman & Company, dry goods firm 
at Sixth avenue and iQth street, have decided to enlarge 
their establishment. They will also erect a large stable. 

Erie, Pa. — Plans have been drawn for the erection of a 
six- story brick block at the northeast corner of 12th and 
State streets. The new building will be used for offices 
and stores, and owned by the Erie City Iron Works. 

Frederick Potter and C. H. Kalsey, executors of the 
estate of Orlando B. Potter, have filed plans for a new 
building to be erected on the site of Arcade Building, 
corner of Rector street and Broadway. The new building 
will be 20-stories high and will cost $1,000,000. 

St. Louis, Mo. —Henry Moser, C. H. Hofmeister, D. P. 
Shields and Jesse A. Graham have incorporated the 
National Automatic Car Fender Co. Capital stock, $125,- 
000. 

Richmond, Va, — Work has been begun by the Richmond 
Traction Company on its electric line on Broad street. 
J. Skelton Williams, president. 

Jackson, Tenn. — Arrangements are being made by the 
Jackson Street-Railway Company to reconstruct its trolley 
line. 

Washington, D. C. — The Columbia Railway Company 
has asked permission to extend its lines in the city. 

Charleston, S. C. — A franchise has been asked for to 
build an electric line in the city, by Julian Fishburne and 
others. 

Charleston, S. C.— The Carolina Mutual Telephone and 
Telegraph Company has been chartered with E. M. Bailey 
president, Moultrie Mordecai, vice-president, and R. B. 
Letby, secretary and treasurer. Capital stock, $30,000. 

Central City, Ia. — The Bishop Telephone Exchange is a 
new corporation at Central City. The object of the corpo- 
ration is to build and operate telephones. The first line to 
be completed is from Central City to Prairieburg. It is 


probable lines will connect Central City with Coggon, 
Paris and Troy Mills. Authorized capital, $30,000. Presi- 
dent, P. G. Henderson; secretary, J. H. Davis; treasurer, 
1 . U. Ninehart. 

Knoxville, Tenn. — A line will be constructed from Chat- 
tanooga to Maryville by the People’s Telephone Company. 

Delphi, Ind. — A franchise has been granted the Harrison 
Telephone Company by Delphi, to put in an exchange in 
that city. 

New York City. — The home of the New York Historical 
Society is to be deserted for a spacious and magnificer t 
new building on Central Park, West, with a frontage of an 
entire block overlooking Central Park, from 76th to 77th 
streets. Estimated cost of the building, $450,000. Presi- 
dent, John Alsop King, of the society. 

Quebec, Que. — The Quebec and Montmorency Electric 
Power Company are considering a proposal to light public 
buildings in Lewis, and to convey the electric current 
across the St. Lawrence for the purpose by means of a 
cable laid at the bottom of the river. 



Sheffield, Ala. — The Consolidated Water and Electric 
Light Power Co. has been organized by E. F. Enslen, C. 
B. Ashe, L A. May, F. V. Evans and W. R. Brown. E. F. 
Enslen, of Birmingham, president, and C. B. Ashe, of 
Sheffield, secretary and treasurer. Capital stock, $250,000. 

Portland, Me. — The Boston Electric Insulated Pole Co. 
has been organized for the purpose of manufacturing, 
doing business in and erecting insulated poles upon which 
wires may be strung. Capital, $100,000. President, 
Edward E. Drew, of Boston, Mass.; treasurer, George E. 
Macgowan, of Portland. 

Bloomfield, N. J. — The O’Brien Electrical Construction 
Co. Capital, $100,000. Incorporators, Philip J. and James 
P. O’Brien of New York, and Daniel J. O’Keefe of Bloom- 
field. 

Cleveland, O. — Cleveland and Chagrin Falls Electric 
Railroad is authorized to build, equip and operate an elec- 
tric railroad for the transportation of passengers, freight, 
mail and express between Cleveland and Chagrin Falls; to 
furnish heat, light and power and to own and operate 
pleasure resorts. Capital stock, $300,000. Incorporators, 
Hon. Vincent A. Tajrlor, F. W. Gehring, Jay E. Latimer, 
Hon. Joseph Black, C. G. Barkwill and Albert V. Taylor. 

Harrisburg, Pa. — -The Latrobe and Ligonier Electric 
Street Railway Co. has been chartered. The road will be 
1 2 miles in length, and the'route will be from Loyalhanna 
Creek, through the township of Unity and the boroughs of 
Youngstown and Ligonier. Capital, $72,000. Edward E. 
Robbins, of Greensburg, is president of the company. 

Baltimore, Md. — The Rapid Transit Construction Co. 
has been incorporated by Wm. F. Rogers, Chas. H. Hop- 
kins, Wm. C. Nelson, Harry C. Primrose and George N. 
Holloway, for the purpose of manufacturing, etc., in which 
electricity will be used. Capital stock, $25,000. 

Baltimore, Md. — The Maryland Electric Co. and the 
International Telegraph District and Construction Co. 
have consolidated under the name of the Edison Electric 
Illuminating Co., with Alfred A. Glasier, president ; E. S. 
Webster, vice-president, and J. Frank Morrison, manager. 
Capital stock, $1,770,000. 

Cherryfield, Me. — The articles of association of a new 
railroad have been filed with the railroad commissioners. 
The road will run from Cherryfield to Millbridge, five miles, 
and will be an electric one. Capital, $30,000. Directors, 
S. D. Leavitt, of Eastport; George A. Curran, and G. A. 
Murch, of Calais ; G. R. Campbell, of Cherryfield, and 
James Mitchell, of Portland. 
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Rochester. N. Y. — The J. E. Putnam Co., to manufac- 
ture electrical appliances. Capital, $15,000. Directors, 
Sylvenus A. Ellis, Joseph F. Putnam and William R. Hale, 
of Rochester. 

Albany, N. Y. — The Empire City Traction Company, to 
construct a street surface railroad in New York City three 
and a quarter miles in length. Capital, $ 100, 000. Directors, 
Henry L. Scheurman, Frank P. Knight, Edgar M. Johnson, 
Franklin Defreece, Francis W. Elder, MarkJ. Katze, Henry 
W. Marr, of New York City; Homer R. Scoville, of Brook- 
lyn, and Samuel S. Slatter, of Arlington, N. J. 

Millbrook, Ont. — Millbrook Electric Light Co , incor- 
porated. Capital, $6,500. To carry on general lighting 
business. 

Fraserville, Que. — Fraserville Electric Power Co., ap- 
plying for incorporation. Capital, $25,000. To operate 
telephone lines, electric light plants, etc. 

Chicago, III. — Rockford Traction Co. Capital, $300,000. 
To construct and operate street railways in Rockford. 
Incorporators, C. Harry Moore, Harry L. Jewell, Wm. 
Foster Burns and Harry L. Jewell, 115 Dearborn street. 

Chicago, III. — Brainerd Traction, Light and Power Co* 
Capital, $300,000. To construct and operate street rail" 
ways, water-works and electric lights. Incorporators, 
John Campbell, Edward S. Elliott, 1103 Home Insurance 
Building, and William Bruce. 

Montreal Que. — Northern Electric and Manufacturing 
Co.; incorporated. Capital stock, $50,000. To manufac- 
ture brass, copper, etc. 


NEW TELEPHONE COMPANIES. 


Florence, Ala. — The Citizens’ Telephone Company has 
been organized with W. P. Campbell, president; M. B. 
Shelton, vice-president; James Burtwell, treasurer; H. B. 
Lee, secretary. 

Fort Valley, Ga. — The Fort Valley Telephone Company 
has been incorporated by W. H. Harris, B. S. Harris and 
W. P, Harwell, to construct telephone system. Capital 
stock, $5,000. 

Cleveland, O. — The Home Telephone Co. has been in- 
corporated. Capital, $50,000. Incorporators, Henry 
George, jr., Albert V. Taylor, C. W. Collister, Jay E. 
Latimer and Francis J. Wing. 

Baltimore, Md. — The Southern States Telephone Co. 
has been incorporated by Augustus G. Davis, J. Austin 
Fink, and Wm. M. Winklemann, of Baltimore, and R. B. 
Hazlett and Charles E. Fink, of Carroll County. Capital 
stock, $100,000. 

Harrisburg, Pa. — A charter has been granted at Harris- 
burg to the Citizens’ Telephone Co., of Honesdale, with a 
capital of $5, 100. 



Seneca, N. Y. — The telephone line at Seneca Falls will 
be extended through Seneca County south, touching Beary- 
town, Romulus, Willard, Ovid, Farmer Village and Tru- 
mansburg, thence to Ithaca. 

Medina, O. — Medina citizens are considering the placing 
of a telephone system in town. 

Flemingsburg, Ky. — A move is on foot to build a tele- 
phone line from Flemingsburg to Moorefield, by way of 
Crains, Hilltop, Sapp, Davidson and Sprout. 

Centralia, III. — The Central Union Telephone Co. is 
making arrangements to extend the line from Nashville to 
Mascoutah. 

Vinal Haven, Me. — T he people of Vinal Haven are 
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desirous of having a system of telegraph and telephone 
lines. 

Beeville, Tex. — A company has been organized to con- 
struct a telephone line from Victoria to Tilden. 

Bedford City, Va. — A telephone company has been 
formed by Charles R. Mosby. 

TELEPHONE PATENTS ISSUED DECEMBER 3 1 , 1 895 . 

Electric Telephone. Stephen D. Field, Stockbridge, Mass. 
(No. 552,173-) 

Double-Diaphragm Telephone-Transmitter. Daniel Draw- 
baugh, Eberly's Mill, Pa. (No. 552,469.) 


TRADE NOTE. 


H. Clayton Jones & Co., electrical engineers, 749 Wash- 
ington street. New York, does electrical work in all its 
branches. 


THE COLUMBIA CALENDAR 


The Pope Mfg. Co., Hartford, Conn., has issued its 
eleventh annual Desk-Pad Calendar for 1896. It is a very 
neat and handy calendar. 


ELECTRICAL and STREET RAILWAY PATENTS 

Issued December 31, 1895. 


552,094. Automatic Electric Switch. Harry H. Blades, 
Detroit, Mich. Filed Sept. 14, 1895. 

552,103. Multipolar Electromagnet. William P. Daniels, 
Cologne, Germany, assignor to the Siemens & Halske 
Electric Company of America, Chicago, 111 . Filed Sept. 
7, 1895. Patented in Germany July ii, 1895, No. 82,855. 

552,105. Apparatus for Automatically Maintaining Cur- 
rent upon Moving Vehicles. Harry E. Dey, assignor to 
Edward N. Dickerson and Ernest R. Esmond, New 
York, N. Y. Filed May 20, 1895. 

552,162. Car-Fender. Robert Wilkinson, Philadelphia, 
Pa. Filed Sept. 6, 1895. 

552,166. Electric Thermostat and Push-Button. Orator 
F. Woodward, Le Roy, New York. Filed Dec. 29, 1893. 

552.172. Electromagnetic Mechanism. Stephen D. Field, 
Stockbridge, assignor to the American Bell Telephone 
Company, Boston, Mass. Filed Aug. 5, 1895. 

552.173. Electric Telephone. Stephen D. Field, Stock- 
bridge, assignor to the American Bell Telephone Com- 
pany, Boston, Mass. Filed Aug. 5, 1895. 

552,181. Electrical Railway Signaling Apparatus. Henry 
J. Hovey, Evanston, 111 . Filed Aug. 5, 1895. 

552,190. Electric-Arc Light. Louis B. Marks, New York, 
N. Y., assignor to the Electric Arc Light Company, same 
place. Filed Oct. 9, 1894. 

552,211. Depolarizer for Primary Batteries and Method 
of Making Same. Gustav W. Thurnauer, Aurora, and 
Milton M. Kohn, Chicago, assignors to themselves, and 
Siegfried M. Fischer, Chicago, 111 . Filed Feb 20, 1895. 

552.218. Electric Battery. David S. Williams, Philadel- 
phia, Pa. Filed July 19, 1895. 

552.219. Electrical Battery. David S. Williams, Philadel- 
phia, Pa. Filed Aug. 23, 1895. 

552.220. Electric Battery. David S. Williams, Philadel- 
phia, Pa. Aug. 23, 1895. 

552,239. Safety Device for Electric Circuits. Paul H. 
D’Unger, Chicago, III, assignor of one-half to William 
Porter Verity, same place. Filed Sept. 16, 1895. 
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552,260, Apparatus for Transforming Alternating Currents 
into Unidirectional Currents. Carl Poliak, Frankfort-on- 
the-Main, Germany. Filed May 22, 1893. Patented in 
France Oct. 28, 1892, No. 225,265; in England Nov. 2, 
1892, No. 19,729 ; in Switzerland May 26, 1893, No. 
7,059 ; in Austria Apr. 3, 1894, No. 66,108, and in Hun- 
gary Apr. 3, 1894, No. 3,318. 

552.270. Car-Fender. John H. Astruck, New York, N. Y. 
Filed May i, 1895. 

552.271. Electrical Bicycle. Ogden Bolton, Jr., Canton, 
Ohio. Filed Sept. 19, 1895. 

552,279. Electric Signal for Railways. Elisha B. Cutten, 
New York, assignor to Arthur C. Fraser and George H. 
Fraser, Brooklyn, N. Y. Filed April i, 1891. 

552,281. Street-Car Fender. Frederick Fiechter, Philadel- 
phia, Pa, Filed Jan. 23, 1895. 

552,283. Car- Fender, Aaron Fryer, Bath-on-Hudson, N. 
Y. Filed May 19, 1895. 

552,286. Street-Car Fender. John W. Harris, Columbus, 
Ohio. Filed October /, 1895. 

552,309. Electric Meter. John R. Tucker and Charles 

C. Hinckley, Aurora, 111 . Filed March 25, 1895. 

552.312. Motor for Bicycles. Sumter B, Battey, N. Y. , 
N. Y, Filed April 19, 1895. 

552.313. Synchronous Single-Phase Motor. CharlesE. L. 
Brown, Baden, Switzerland. Filed Feb. 6, 1893. 

552, Electrical Railway Signaling System. Thomas 
B. Dixon, Henderson, Ky. Filed July 10, 1894. 

552,322. Secondary Battery. Alvaro S. Krotz and Wilbur 
W. Spencer, Springfield, Ohio, Filed Jan. 31, 1895. 

552.337. Electric Motor. Albert W. Smith, Washington, 

D. C. Filed July 23, 1895. 

552.338. Electrical Rail-Fish. Victor Th 61 in, Geneva, 
Switzerland, assignor to the Compagnie de ITndustrie 
Electrique, same place. Filed Aug. i, 1895. 

552,341. Electric Smelting Furnace. Joseph A. Vincent 
and James E. Hewes, Philadelphia, Pa. Filed July 18, 
1895. 

552,347, Motor-Suspension for Street-Cars. George F. 
Card, Mansfield, Ohio. Filed Aug. 21, 1895. 

552,349. Car-Fender. Samuel H. Coffee, Beverly, N. J. 
Filed May 17, 1885. 

552,363. Insulating Joint. Elliott P. Gleason, Brooklyn, 
assignor to the E. P. Gleason Manufacturing Company, 
New York, N. Y. Filed Dec. 27, 1894. 

552,369. Means for Operating Electric-Railway Vehicles. 
Ernst G. W. C. Hoffmann, Charlottenburg, Germany, 
assignor to the Siemens & Halske Electric Company of 
America, Chicago, 111 . Filed Sept. 3, 1895. Patented 
in Italy, Apr. 8, 1895, No. 38,405 ; in England, May 5, 
1895, No. 6,007, in France, June 20, 1895, No. 245,- 
761. 

552,371. Method of and Apparatus for Measuring Illumi- 
nation. Edwin J. Houston and Arthur E. Kennelly, 
Philadelphia, Pa. Filed Feb. 13, 1895. 

552.377- Car-Fender. Henry Kramer, Jr., New York, 
N. Y. Filed April 30, 1895. 


552,3^4. Electric Gas-Lighter. Philip Meyer, Alameda, 
Cal. Filed Sept. 20, 1895. 

552,397. Regulator for Dynamos. Charles E. Scribner, 
Chicago, 111 ., assignor to the Western Electric Company, 
same place. Filed June i, 1889. 

552,425. Secondary Battery. Camille A. Faure, Paris, 
France, and Frank King, London, England. Filed March 
6, 1895. 

552,451 Electric Railway. Michael H. Smith, Halifax, 
England. Filed Oct. 26, 1887. Patented in England, 
Dec. 28, 1886, No. 17,018, and in Belgium, June 13, 
1887, No. 77,792. 

552,465. Burglar-Alarm Attachment for Railway-Cars. 
Jacob C. Bratton and Arthur B. Graham, St. Louis, Mo. 
Filed Aug. 19, 1895. 

552,469. Double - Diaphragm Telephone - Transmitter. 
Daniel Drawbaugh, Eberly’s Mill, assignor to G. Milton 
Bair, Hanover, and Calvin W. Ream, Reading, Pa. Filed 
Feb. 23, 1895. 

552,475- Car-Fender. William T. Haugh, Waynesbor- 
ough. Pa., assignor of three- fourths to John Philips and 
John M. Ripple, same place. Filed Aug. 21, 1895. 

552,477. Rail-Bond for Electric Railways. BuddJ. Jones, 
Chicago, 111 . Filed March 29, 1895. 

552,479. Electrical Rail Bond. Minott K. Kendall, Mel- 
rose, assignor of two-thirds to Gilbert Hodges, Medford, 
and Ephriam Harrington, Boston, Mass. Filed Aug-. 12 
1895. 

552.495. Regulator for Electrical Circuits. Joseph C. 
Mayrhofer, New York, N. Y., assignor to Denman 
Thompson, West Swanzey, N. H. Filed July 5, 1895. 

552.496. Electric-Lighting System. Joseph C. Mayrhofer, 
New Yonr, N. Y., assignor to Denman Thompson, West 
Swanzey N. H. Filed July 5, 1895. 

552,498. Electric- Arc Incandescent Lamp. John A. 

Mosher, Chicago, 111 . Filed Sept. 23, 1895. 

552,501. Insulator. Charles H. Snively, Mount Carmel, 
Pa. Filed March 20, 1895. 


IllLWeston Standard Portable Voltmeters 

and Wattmeters 

For Alternating 
and Continuous 
Current Circuits. 


The only standard portable instrument 
which deserves this name. Abso- 
lutely permanent if not abused. 

SEND POE NEW CATALOGUE 

On Station Ammeters 

a/nd Voltmeters. 

WESTON ELECTRICAL INSTRUMENT CO., NEWARK, N. J. 

OflBce and Factory: 114-120 William St. 



POETABLE WATTMETEE, 


VULCANIZED HBRE COMPANY, 

Established 18 78. ^ » 

Sole Manu&iCturers of uauo VULCtAIflZED FEBSIL 

Ip .Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices. , 

arliMINGTON, k The Standard Eleetrieal insulating Material of tta World. i.oEonL 
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Speaking Tubes, 

Alarm Whistles, 
Electric Bells, 

Annunciators, Etc. 

ELECTRIC LIGHT GOODS, ETC. 


204 FULTON STREET, NEW YORK. 

Factory : 1433 and 1435 DeKalb Ave., Brooklyn, N. Y. 


MANUFACTURERS OF 



For ELECTRICAL, Surgical, Optical and Musical Instruments, 


*‘-soALL KINDS OF FANCY WOODWORK, 

115 to 121 E. 13tli STREET, N. Y. 


L. D. HATTON Sc CO., 

11 WARREN ST., NEW YORK, 



THE GRAPE CLUSTER. 


and Manufacturers of 

Elttlrli! Llglil 

AND GAS 

EUSSWHIIE 

and Novelties. 

The Spitzer. 

The Grape Cluster. 
The Lexow. 


Everything Up to Date 
at Low Prices. 

Catalogues and Circulars 


NEW YORK TIME 


Prentiss Tool and Supply Go. 



METAL WORKING 

:.MACHINERY 

NEW AND SECOND HAND. 

Over 600 itachinea in SfocTc. Send for Ziateat Zist, 

1 15 LIBERTY ST., NEW YORK 

62 so. CANAL ST., CHICAGO. 


is the most valuable time in the, world. We save 
hundreds and thousands of hours every day. 
Harlem to the Battery in 30 seconds. 


BY TELEPHONE 

Bound Trip, 16 Cents. 13,000 Telephones in New 
York. 1,200 Public Pay Stations. 


The Metropolitan Telephone and Telegraph Co., 
18 CORTLANDT STREET. 


Gas Lighting by Electiicrty. 



Static Electric IVfachines and 
Burners for the Multiple 
System. 

CHAELBS H. HINDS, 

MANUFACTURER, 

13th and Hudson Sts., N. Y. 

TRIO BUILDING. 



Electrical Exchange, Liberty and Washington Sis., New York. 


Electrical Exchange Building. 

LOW RENTS. 


You are a manufacturer 
and want an office in the Best 
Location in the city of New 
York, where yon can show 
yonr goods to advantage, or 
for the headquarters of your 
Agent. It may be you only 
want an office where yon can 
receiye your mail and attend 
to business while in New 
York. Our centrally located 
tiectrical Exchange Building, 
corner of Washington and 
Liberty Streets, has all light 
rooms, electric elevators, elec- 
tric lights, and every conven- 
ience, and, above all, the low- 
est rents. 

ADDBEBS 

LOUIS INMAN, Sup’t, 
Liberty and Washington Sts., 
New York. 


^ ESTABLISHED 1867 

'^Parifkk Carl^r 

^^efycal Supplies. 

12J South 2^ St ^hiJa delphia 
^ Cafalopues on application 

Send Business Card and mention 

ELECTRICAL AGE* 


TUG F. & B. Jlr Tii Valve, 

FOR 

PNEUMATIC TIRES. 



PATEKT APPLIED FOB. 

A Quick Adjustable Valve, simple in con- 
struction, perfect in action. Made on an entirely 
new principle. Has the standard pump connection 
and will fit . ny tire. The only valve made that is 
ab.solutely air-tight without the cap. Needs no wire 
cutting to adjust, as is now required on many of high 
grade wheels. Highest awards wherever exhibited. 
Insist on using the F. and B., and take no other. 

Price, post-paid, 35 Cents per Pair. 


SOLD BY CYCLE DEALERS. 


T RTTPI^ 83 NASSAU STREET 

JL/. IV. DUV_IV, jvew York. 

LIBERAL DISCOUNT TO THE TRADE. 


Vlll 
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Books for Eleotric Railway Men. 

THE BEST BOOKS PUBUSHEB. 

Crosby & Bell’s Electric Railway in Theory and in Practice, - $2.50 

Fairchild’s Street Railways ; Their Construction, Operation and 

Maintenance, _ - - - - - -400 

Merrill’s Reference Book of Tables and Formulae for Electric 

Street Railway Engineers, 1,00 

Perry’s Electric Railway Motors, their Construction, Operation, 

and Maintenance, ■ - - ■ - - - - 1,00 

Reckenzaun’s Electric Traction as Applied to Tramways, - 4.00 

Trevert’s Electric Railway Engineering, - „ - - 2.00 


SENT FREE ON RECEIPT OF PRICE. 

ELECTRICAL AGE PUBLISHING CO, World Buildiog, New York. 


Greatest Premiums Ever Offered. 

For Si. 50 we will send to any address one copy of “ Evolution of the Incandescent 
Lamp” and the Electrical Age for six months. 

For 53.00 we will send one copy of **The Incandescent Lamp,** shows how to make 
lamps; also a copy of Thompson’s “Electrical Tables and Memoranda,** and the Electrical 

Age for one year. “ Electrical Tables and Memoranda ” is only 2 x 2 }^ inches, and will go in 
the vest pocket. 




and send $3.00 
for an electric 
alarm outfit like 
illustration. 

PERFECT IN 
EVERY 
RESPECT. 

Sent to any 
address in the 
United States on 
receipt of price. 

'\PSJ’. nVEXjESI..IjEin., 

Koom 14, World BnUding, N. Y. 

DISCOUNT ON QUANTITIES. 


Value, $3.00 

CUT EXACT SIZE 

J ^ HANDSOME 

Fnii|iMeiwa!j!li 

STETUT-JnAINDER. 

^ m SENT ON RECEIPT OF 

iM ^ 

U I Remit by Postal K'ote, 

X— Uillllm Express Money Order, or 

Address, 

jff '"OR the holidays only. 

Send us $3 and will send The 
Electrical Age (weekly) for one 
year and one of these watches. 

The Electrical Age Publishing Co., 

World Building:, NEW YORK. 
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'I'HE electrical age. 


Valuable Books on Every Electrical Subject. 

Everyone should have a copy. It is wonderful how cheap books are nowadays. 

Just see what you can get for little money. 


Practical Management of 
Dynamos and Motors. 

By Ckookek and Wheelee. 

The title explains the char- 
acter of the hook. The 
best work ever published. 
Fully illustrated. Every- 
one should have a copy. 

PRICE, ONLY $1.00. 


How to Wire Buildings. 

By Augustus Noll. 

The most complete and best 
work ever published on 
this important subject. 
Practical details by a prac- 
tical man. The standard. 
Fine illustrations and 
diagrams. 

PRICE, - $1.50. 


Telephone Hand Book. 

By H. L. Webb. 

The most complete and con- 
cise work on telephones 
ever published. Every 
detail of the business fully 
explained and all practical 
systems described. 

PRICE, - $1.00. 


Electric Railway Motors, 
Their Construction, 
Operation and 

Maintenance. 

By Nelson W. Peeky. This 
book is written in the plainest 
language, and the subject is 
treated so clearly that a young 
school-boy can understand the 
operation of electric railways. 
Worth ten times its cost. 

PRICE, ONLY $1.00. 


Popular Books for Students of Electricity. 


DYNAMO-TEHDERS’ 

Hand Book. 


This Book should be in the hands of 
every Dynamo Tender, and others 
connected with the operating 
of electrical apparatus. 

Illustrated; clear; concise. Just the 
book for busy men. Price $i.oo. 

Address The Electrical Age, 

World Building, New York. 

Alternate Current Wiring 

AND DISTRIBUTION. 

By Win. Leroy Emmett. 

The latest work on this subject. 

Simple. Complete. 

■jE»Mo:3a, $1.00. 



Everybody’s Hand Book of Electricity. 


With a glossary of electrical terms and tables for 
wiring. By Edward Trevert. 120 pages, 50 illus- 
trations. Cloth, 12mo., 50 cents. Paper, 25 cents. 

Dynamos and Electric Motors. 

And all about them. By Edward Trevert. Cloth 
12mo. 50 cents. 

Electricity And Its Recent Applications 

By Edward Trevert. A book complete on all sub- 
jects of electricity. Price, $2.00 

Electric Railway Engineering. 

Embracing practical hints upon power-house dy- 
namos, motor, and line construction. By Edward 
T“vert. Cloth, 12mo. $2.00 

Electric ITotor Construction for 
Amateurs. 

By Lieut. C. D. Parkhitrst. 16mo., 115 pages, 
.illustrated, cloth. Price, $1.00 

An excellent little book, giving working drawings. 

Practical Handbook of Electro=PIating. 

By Edward Trevert. 75 pages, limp cloth, 50c. 

Hand Book of Wiring Tables. 

For arc, incandescent lighting and motor circuits. 
By A. E. Watson. Price, 75 cents. 



How to Build Dynamo=Electric 
ITachinery. 

A complete and practical work on this subject. 
350 pages, numerous illustrations. By Edward 
Trevert. With working drawings. .$2.50 

Questions & Answers about Electricity. 

A first book for students. Theory of electricity 
and magnetism. Edited by Edward T. Bttbier, 2d. 
Cloth, 12mo. 50 cents 

Experimental Electricity. 

By Edward Trevert. Tells how to make batteries, 
bells, dynamos, motors, telephones, telegraphs, elec- 
tric bells, etc. A very useful book, finely illustrated. 
Cloth. Price, $1.00 

How to flake and Use a Telephone. 

By Geo. H. Cary, A.M. A thorough and practical 
work on this subject. Cloth, illustrated. Price, $1.00 

Arithmetic of flagnetism & Electricity. 

Up to date. The latest and best book on the sub- 
ject. Now ready. By John T. Morrow, M. E., and 
Thorburn Reid, M. E., A. M., Associate Members, 
American Institute of Electrical Engineers. $1.00 


OJVLY 50 CENTS. 

Electrical Tables 

AND MEMORANDA. 


By SILVANUS P. THOMPSON. 


Valuable to every one in the electrical busi- 
ness. Just fits the vest pocket, and is always 
ready for immediate reference. Thousands of 
them sold. Send for a copy. Address, 

THE ELEOTEIOAL AGE, 

World Building, New York. 


STANDARD WIRING 

OF 

ELECTRIC LIGHT AND POWER. 


By H. C. CUSHING, Jr. 


It contains every table, formula and rule for all sys- 
tems of outside and inside wiring, together with 
twenty-five illustrations of the newest and 
safest methods for the installation of Pole 
Lines, Dynamos, Motors, Switchboards, 
Transformers, etc., etc., as required by 
the insurance inspector. 


Russian Leather Cover, Pocket Size, $1.00. 


ELEMENTS OF 



BY S. P. THOMPSON. 


This excellent work covers the entire 
field of electric application. The 
best book published. Concise, 
complete, simple ; a complete 
library in itself. 


Any book onelectrical or kindred subjects sent free by mail on receipt of price. 

Send 2c, stamp for Book Catalogue. ELECTRICAL AGE PUB. CO., World Bld&:., New York, 


If you don’t find here what you want, ask us for it and we will get it for you. We have every book published on electrical subjects. 
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AMERICAN TELEGRAPHY, 

Sjstemg. Apparatus. Operation. 

By Wm. Maver, Jr. 450 ninstrations. 600 Pages. 

1 he most complete work on Telegraphj 
of all known forms ever Published. An 
entire Telegraphic Library. 

Fully illustrating and describing the appa- 
ratus and plan, as well as the methods ol 
practical operation of all American Tele- 
graphs in use, including : 

The Morge Telegraphs ofAmerica and 
Europe. Theory of the Dynamo Machine 
and its practical application in telegraphy. 

Duplexes and Quadruplexes, with most 
thorough practical description of their opera- 
tion and all of the most recent additions to 
their plans and instruments. Multiplex 
Systems, Wheatstone System, Printing 
Telegraphs, Stock Tickers. 

American District Telegraphs, Fire- 
Alarm Telegraphs, Police Telegraphs, Rail- 
way Electric Block Signal Systems, Phono- 
plex Edison, Steno-Telegraph, Phillips, Van 
Rysselberghe Simultaneous Telegraphy and 
Telephony, Clock Systems, Time Teleg- 
raphy, Submarine Telegraphy, Cables, Gal- 
vanometers, Testing in all its ramifications, 
Batteries and every description of apparatus 
emploved with Telegraphy in any form. 

ELECTRICAL AGE PUB. CO.. 


WORLD BUILDING. 


NEW YORK 



Turret lathes 


In 4 Sites and 60 


Varieties. 


Screw-Machines 

In 6 Sizes and 74 
Varieties, 

OF OUR OWN M NUFACTURE. 

The LARGEST STOCK of 

Metal-WorMng Macliinery 

IN NEW YORK. 

No. ft Turret liatlie. 

■Write for NE'W 1894 Catalogue and list of NEW and SECOND HAND Tools in stock. 

THE GARVIN MACHINE CO., 

Laight and Canal Sts., New York. 


O I C 




A.. 



177 TIMES BUILDING, N.Y. CITY. 


Former Manager, now successor to the Pa- 
tent Business heretofore conducted 
hy “The Elerfvimt World-’* 

Recommended by The Ei.botbioai. Aa*. 


In need of electrical or kindred goods, such as Motors, Dynamos, 
Engines, Boilers, Insulated Wire, Insulators, Arc or Incandescent 
Lamps, Bells, Dry Batteries, Open Circuit Batteries, Carbons, 
Switches, Lamp Sockets, Brushes, etc., etc., kindly send ns a 
list of what yon want and we will place it before the manu. 
factnrers for estimates or furnish prices ourselyes. 

THE ELECTEICAL AGE PUB. 00., World Bldg., New York. 



Morris, Tasbr & Go 

INOOEPOBATHD, 

OltdS, 222-224 S. TIM SL 

PHILADELPHIA, 

MannfaotnrarB of 

Boiler Tubes, 
Wrongbt Iron Pipe 
and Fittings, 

Electric Railway anil 
Light Poles. 

Sole Manufacturers of the 

DUGGAN Patent 
ADJUSTABLE BRACKET 

Pascal Iron Works, 

PHILIDELPHU. 

Delaware Iron Works 

ITEII CASTLE, DEL. 


THE- 


THIRD EDITION JUST ODT. 


ENLARGED, 

REVISED, 

UP-TO-DATE. 




StaDdard Wiring 




FOR 


Adopted by 
the 

Fire Underwriters 
of the 

United States. 




ELECTRIC LIGHT 
AND POWER. 


By H. C. CUSHING, Jr.. 

Electrical Inspector Boston Board of Fire Underwriters. 


It contains every table, formula and rule for all systems of outside and in- 
side wiring, together with twenty-five illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, ' 
Transformers, etc., etc., as required by the insurance inspector. 

BUSSIAN LEATHEB COVEB, POCKET SIZE, $1.00 

Sent Postpaid to Any Address upon Receipt of Price, by 

The Electrical Age Publishing Co., 
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The 


Jewelers’ and Tradesmen’s Company, 


• • • 


OF NEW YORK. 


CLUB LIFE 



IN^UI^AHGE. 




Home Office: — Broadway and Murray Street, 

NEW YORK CITY. 


Hi POPULAR MUTUAL TOIIIl PLAN, 


Commends itself to all who inherit longevity, and 
especially to young men who have no families depend- 
ent upon them. The longer they live the more they 
will receive in CASH DIVIDENDS. 

It is desirable also to those who have all the 
insurance they need for the protection of those who 
may be dependent upon them. The dividends they receive will more than provide for the premiums on their 
ordinary life policies. 

If you are carrying a Building Loan, it will pay your loans in the event of your death. 

The rates for the Tontine Plan are the same as for the ordinary life plan. 


lUE P 
DO NOT WE TO DIE TO WN. 


1st Death, 

the $2,000 

divided 

among 

10 gives 

each 

$200; total 

to No. 
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500; “ 

44 

7, 

2,191 

8th 
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2,000 
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44 

3 

44 

44 

667; “ 

44 

8, 

2,858 

9 th 

u 


2,000 



44 

2 

44 

44 

1,000; “ 

44 

9, 

3,858 

10th 


u 

2,000 paid 

to 

his wife or 

heirs 

2,000; “ 

44 

10, 

5,858 

Grand 

total 

to 

No. 10, 

on a 

$2,000 Policy, 



$5,858 To 

the Club, 

$20,000 


We have decided to make a special offer to continue available until February ist, 1896, provided you make 
application within the time specified. 

Write for particulars to HOME OFFICE, No. 253 BROADWAY (cor. Murray Street), NEW YORK. 


Good agents wanted 


In all parts of the country 
where we are not represented. 

D. M. FISHER, 

Superintendent of Agencies. 


SAMUEL W. SAXTON, 

President. 

E. S. JOHNSON, Jr., 

Secretary. 


CTJT THIS OUT -ZS.ITI:) IivI.S.I3Li TO HOn^E OI^T’IOE. 

WHAT WILL IT COST TO INSURE MY LIFE IN YOUR COMPANY, ON THE MUTUAL TONTINE 

PLAN FOR $ ? I WAS BORN THE. DAY OF I8 

NAME • 


ADDRESS 
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Valuable Books on Every Electrical Subject. 

Everyone should have a copy. It is wonderful how cheap books are nowadays. 

Just see what you can get for little money. 


Practical Management of 
Dynamos and Motors. 

By Okockek and Wheedek. 

The title explains the char- 
acter of the hook. The 
„ best work ever published. 
Fully illustrated. Every- 
one should have a copy. 

PRICE, ONLY $1.00. 


How to Wire Buildings, 

By Augustus Noll. 

The most complete and best 
work ever ^ published on 
this important subject. 
Practical details by a prac- 
tical man. The standard. 
Fine illustrations and 
diagrams. 

PRICE, - $1.50. 


Telephone Hand Book. 

By H. L. Webb. 

The most complete and con- 
cise work on telephones 
ever published. Every 
detail of the business fully 
explained and all practical 
systems described. 

PRICE, - $1.00. 


Electric Railway Motors, 
Their n^struction, 
Operation and 

Maintenance. 

By Nel«on W. Pebby. This 
book is written in the plainest 
language, and the subject is 
treated so clearly that a young 
school-boy can understand the 
operation of electric railways. 
Worth ten times its cost. 

PRICE, ONLY $1.00. 


DYNAMO-TEHDERS’ 

Hand Book. 


This Book should be in the hands of 
every Dynamo Tender, and others 
connected with the operating 
of electrical apparatus. 

Illustrated; clear; concise. Just the 
book for busy men. Price $i.oo. 

Address The Electrical Age, 

World Building, New York. 

Alternate Current Wiring 

AND DISTRIBUTION. 

By Wm. Leroy Emmett. 

The latest work on this subject. 

Simple. Complete. 

pxi.xo:e3, ^1.00. 


Popular Books for Students 






of Electricity. 



Everybody’s Hand Book of Electricity. 


How to Build Dynamo=Electric 


With a glossary of electrical terms and tables for 
wiring. By Edward Trevert. 120 pages, 50 illus- 
trations. Cloth, 12mo., 50 cents. Paper, 25 cents. 

Dynamos and Electric Motors. 

And all about them. By Edward Trevert. Cloth 
12mo. 50 cents. 

Electricity And Its Recent Applications 

By Edward Trevert. A book complete on all sub- 
jects of electricity. Price, $2.00 

Electric Railway Engineering. 

Embracing practical hints upon power-house dy- 
namos, motor, and line construction. By Edward 
Tf?vert. Cloth, 12mo. $2.00 

Electric ITotor Construction for 
Amateurs. 

By Lieut. C. D. Parkhur,st. 16mo., 115 pages, 
illustrated, cloth. Price, $1.00 

An excellent little book, giving working drawings. 


JTachinery. 

A complete and practical work on this subject. 
350 pages, numerous illustrations. By Edward 
Trevert. With working drawings. $2.50 

Questions & Answers about Electricity. 

A first book for students. Theory of electricity 
and magnetism. Edited by Edward T. Buhier, 2d. 
Cloth, 12mo. 50 cents 

Experimental Electricity. 

By Edward Trevert. Tells how to make batteries, 
bells, dynamos, motors, telephones, telegraphs, elec- 
tric bells, etc. A very useful book, finely illustrated. 
Cloth. Price, $1.00 

How to flake and Use a Telephone. 

By Geo. H. Cary, A.M. A thorough and practical 
work on this subject. Cloth, illustrated. Price, $1.00 


Practical Handbook of Electro=PIating. 

By Edward Trevert. 75 pages, limp cloth, 50c. 


Arithmetic of flagnetism & Electricity. 


Hand Book of Wiring Tables. 

For arc, incandescent lighting and motor circuits. 
By A. B. Watson. Price, 75 cents. 


Up to date. The latest and bept book on the sub- 
ject. Now ready. By John T. Morrow, M. E., and 
Thorburn Beid, M. E., A. M., Associate Members, 
American Institute of Electrical Engineers. .$1.00 


ONLY 50 CENTS. 

Electrical Tables 

AND MEMORANDA. 


By SILVANUS P. THOMPSON. 


Valuable to every one in the electrical busi- 
ness. Just fits the vest pocket, and is always 
ready for immediate reference. Thousands of 
them sold. Send for a copy. Address, 

THE ELEOTKIOAL AG-E, 

Wprld BuRding, New York. 


STANDARD WIRING 

OF 

ELECTRIC LIGHT AND P WER. 


By H. C. CUSHING, Jr. 


It contains every table, formula and rule for all sys- 
tems of outside and inside wiring, together with 
twenty-five illustrations of the newest and 
safest methods for the installation of Pole 
Lines, Dynamos, Motors, Switchboards, 
Transformers, etc., etc., as required by 
the insurance inspector. 


Russian Leather Cover, Pocket Size, $1.00. 


ELEMENTS OF 



BY S. P. THOMPSON. 


This excellent work covers the entire 
field of electric application. The 
best book published. Concise, 
complete, simple ; a complete 
library in itself. 


Any book onelectrical or kindred subjects sent free by mail on receipt of price. 
Send 2c. stamp for Book Catalogue. ELECTRICAL AGE PUBi COm WOfld NcW Yorki 

, — • ■ ■ I . . ... I I . « 

4f you don’t find here what you want, ask us for it and we will get it for you. We- have every book published on electrical subjects. 







E WILL BUY .... 


■link. 


FOR YOU IN NEW YORK, AND SAVE YOU MONEY, 
ANYTHING YOU WANT IN THE WAY OF ELEC- 
TRICAL AFPARATUS, BOOKS, OR ANY ARTICLE 
OF MERCHANDISE WANTED FROM NEW YORK, 

THY TTS ON'OS. 

THE ELECTRICAL AGE PUBLISHING CO.. World Bldg, N. Y. 




DOUBLE POLE. 

10 AMPERE, 

TOP AND BOTTOM CONNECTION. 
UBti'OHE BUYING, GET OUB PRICES. 

jonSTES S02sr, 67 Cortlandt St., New York City. 


BABY KNIFE SWITCH 


Wn. MARSHALL, 


MANUFACTURER OF 


Klectric Condensers. 

STANDARDS A SPECIALTY 
709 Lexington Ave., NBW yORK. 


Standard Tables fbr 
ELECTRIC WIREITEIV. 

With instructions for wiremen and linemen, rules 
for safe wiring, diagrams of circuits, 
and useful formulae and data. 

iBy €harle« M. DaTis. 

PRICK, H^x.oo. 

Address THE ELECTRICAL AGE PUB. CO. 
World B’ld-q n. y. 


The Strongest, Easiest 


, and most Economically Maintained Truck in use. 

Adopted as Standard by tbe Largest Electric and Cable Railways in the United States. 

FOR PRICE LIST, DESCRIPTIVE CATALOGUE AND BLUE PRINTS, APPLY TO 


THE PECKAM MOTOR TRUCK AND WHEEL CO., Havemeyer Bldg., 26 Cortlandt St., New York. 


BOSTOIV— Exchange Building, 63 State Street. 

CHICAGO— 1137 and 1138 Monadnoek Building. 
PITTSBURGH— 713 Hamilton Building. 

Works at Kingston, X. Y. 


PHILADELPHIA— laO Walnut Street, 
SAX FBAXCISCO— 133 California Street. 
LOXDOX— 39 Victoria St., Westminster, 
London, S. W. 


THK KIvKCTRICAIv AGK. 


POSTAL TELEGRAPH BUILDING, NEW YORK. 


MALLER BUILDING, CHICAGO. 


Save Money, Time and Trouble 


BOUDREAUX DYNAMO BRUSH. 


MORE THAN 300.000 IN DAILY USE ALL OVER THE WORLD. 


Sole Agents for Canada, R. E, 
T. Pringle, Montreal. 

For Maryland, Virginia and 
District of Columbia, Robinson 
Engineering Co.,BMltimore,Md 


Sole Agents for Pacific Coast, 
tl, W, Brooks & Co, , San Fran- 
cisco, Cal, For Teocas, Indian 
Territory, Meocico and Arkansas 
Borden Sheath’s Electrical Con- 
struction Co., Houston, Texas, 


AWARDED THE HIGHEST MEDAL AT THE WORLD’S FAIR FOR SUPERIORITY OF CONSTRUCTION. 




